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SPECIFICATION /507* 

1, Title of the Invention 

Information Recording Card and Manufacturing Method Thereof 

2 . Claims 

(1) Information recording card characterized by a structure 
that is made by providing on a card base body an ink absorbing 
layer that absorbs and retains ink for information recording at a 
thickness of 10 - 30vi and furthermore by providing thereon a 
lubricous layer that allows said ink to pass through and that 
prevents greasing at a thickness of 2 - 10]x. 

(2) Information recording card of Claim 1 characterized by 
said ink absorbing layer being made up of a white or nearly white 
pigment of 0.5 - 5ia grain size and a resin that disperses and 
bonds said pigment evenly, and by the pigment/resin composition 
ratio being 1/3 - 4/1 in terms of the weight ratio. 

(3) Information recording card of Claim 1 characterized by 
said lubricous layer being made up of white or nearly white solid 
lubricant particles of 0.5 - lOu grain size and a resin that 
disperses and bonds said particles evenly, and by the 
pigment/resin composition ratio being 2/1 - 20/1 in terms of the 
weight ratio. 



*Numbers in the margin indicate pagination in the foreign 

text . 



(4) Manufacturing method for information recording card in 
which durable recording images are formed without implementing a 
fixating means by: providing on a card base body an ink 
absorbing layer that absorbs and retains ink for information 
recording at a thickness of 10 - 30ia; providing thereon a 
lubricous layer that allows said ink to pass through and that 
prevents greasing at a thickness of 2 - 10]x; and then 
transferring information recording ink by a method such as impact 
printing or ink jet. 

(5) Manufacturing method for information recording card of 
Claim 4 in which the ink for information recording is transferred 
from an ink ribbon by an impact printing method and is absorbed, 

(6) Manufacturing method for information recording card of 
Claim 4 in which the ink for information recording is transferred 
by an ink jet printing method and is absorbed. 

3 . Detailed Explanation of the Invention 

The present invention pertains to information recording 
cards and manufacturing methods thereof with which abrasion- 
resistant permanent image recordings can be formed by providing 
an ink absorbing layer and a lubricous layer on a card base body /508 
and by then transferring ink by means of an impact printer, ink 
jet printer, etc. 

In recent years, the nxamber of industrial fields in which 
the following demands pertaining to recording, printing, marking, 



3 



etc. are strongly desired has been increasing significantly. In 
other words, the recorded information of information recording 
cards, such as various valuable securities, card certificates, 
commuter passes for automatic ticket gates, labels, etc., must 
have excellent abrasion resistance, weather resistance, water 
resistance, tamper resistance, and grease resistance. 

Moreover, as for the information recording method, it must 
be easy to output the stored information to computers, etc. and 
the mechanisms and procedures must be simple. Conventionally 
utilized electrophotography methods and electrostatic recording 
methods had shortcomings in that they generally made the devices 
complex and large-scale and in that the prices became high. 
Moreover, there were shortcomings in that consumable materials, 
such as developing fluids, were necessary, and the maintenance 
that accompanied them became troublesome. From this perspective, 
an impact printing method or ink jet printing method has a simple 
mechanism, has few consumable materials, and has an inexpensive 
running cost. For these reasons, they are evaluated as 
preferable recording methods, and they are beginning to be 
utilized aggressively not only for facsimiles, which utilize 
paper as a recording medium, but also for information recording 
in which durability of recorded images is required, as in 
information recording cards, which are the object of the present 
invention. 
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However, according to past application examples, in order to 
obtain durable recording images, a fixating means was further 
implemented after forming images, and thus the ink of the image 
portions was strengthened and made unlikely to peel. The reason 
for this is that the ink merely attaches to the surface without 
penetrating through the base body. For this reason, an infrared 
heater, flashing lamp, or ultraviolet ray lamp was equipped and 
made to irradiate as a fixating means, but this caused problems 
in that the device became complicated, the running costs were 
raised, etc. In light of this point, the present inventors 
completed and supply here, as a result of diligent study, a 
manufacturing method for highly practical information recording 
cards that ink can sufficiently penetrate through, that are 
durable, and that are, moreover, free of greasing. 

A recording medium of the present invention has plastic, 
metal, or tough paper as a base body [2] and, on the surface of 
this, it is equipped with a double-layer recording layer having 
an ink absorbing layer [3] that has ink retaining properties and, 
on top of this, a lubricous layer [4] that allows ink to pass 
through and prevents greasing. As the method for forming this 
recording layer, a method in which a coating solution is applied 
is the most practical, and therefore, this film coating will be 
described in detail below. 
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First/ a coating film forming method for the ink absorbing 
layer will be described below. The basic structure of the 
coating solution consists of particles, a resin that disperses 
and bonds these particles evenly, and an organic solvent that 
dissolves this resin. As concrete examples of the particles, all 



inorganic or organic white pigments that normally can be utilized 



can be applied. 

Moreover, if a colored recording layer is required, a color 
pigment may be utilized. Some examples are titanium oxide, 
calcium carbonate, zinc oxide, silicon oxide, barium sulphate, 
lead carbonate, alumina, clay, etc. 

On the other hand, as for the resin, resins for binding that 
are generally utilized for paints or inks, such as resins of 
polyester-series , phenyl-series , alkyd-series , acryl-series , 
epoxy-series, polyurethane-series, modified cellulose-series, and 
their mixtures, can be utilized. Kneading and " dispersion for 
obtaining a coating solution are carried out by an already-known 
method. This coating solution is applied to a durable base body, 
such as plastic or metal, and is dried to form an ink absorbing 
layer. Furthermore, an already-known application method should 
be applied for the coating. 

As a result of diligent study for giving this coating film 
the properties of an ink absorbing layer, the following 
requirements became clear. First, the pigment/resin composition 
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ratio exhibits significant effects in the recording properties 
(related to the porosity of the coating film), coating film 
strength, adhesion with the base body, and abrasion resistance, 
but in order to satisfy all of the conditions, the composition 
ratio of the pigment/resin must be in the range of 1/3 - 4 /1 in 
terms of the weight ratio. Furthermore, depending on the type of 
pigment material and the pigment grain size and shape, the entire 
range mentioned above sometimes cannot be applied, but the common 
range for all the material structures is 1/3 - 4/1. Next, as for 
the pigment grain size and grain distribution, with the porosity 
and surface roughness taken into consideration, a grain size in 
the range of 0.5 - 5iJ and a grain distribution that is as narrow 
as possible result in favorable properties of the ink absorbing 
layer. Furthermore, the suitable thickness of the coating film 
is 10 - 30u. /509 

Furthermore, in order to increase the coating film's 
strength and solvent resistance, it is even more preferred that 
the binder resin be a cross-linking type. For instance, it is 
possible to suitably apply a commonly known technique, such as 
selecting as the resin a resin containing a polyurethane-series 
resin or polyester-series resin that has polyol groups and 
allowing the cross-linking agent to be an isocyanate group- 
containing compound or a binder resin composition that has a 
resin admixed to it. 
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Furthermore, in a case in which the adhesion of the base 
body and the recording layer to be provided is too weak, it is a 
natural technique to provide an undercoating layer in advance 
before coating the recording layer in order to increase the 
adhesion. 

Next, a method for forming the coating film of the lubricous 
layer will be described. The basic composition of the coating 
solution consists of white or nearly white solid lubricant 
particles, a binder resin that disperses and bonds these 
particles evenly, and an organic solvent that dissolves this 
resin. As concrete examples of the solid lubricant particles, 
white or nearly white fine particles such as the following are 
suitable: boron nitride, sulfur, mica, talc, aluminum stearate, 
calcium stearate, titanium sulfide, molybdenum sulfide, 
polyethylene^) polyacetal, polytetraf luoroethylene, etc. As for 



the resin, resins for binding that are generally utilized for 
paints and inks, such as the following can be utilized: 
polyester-series , phenyl-series , alkyd-series , acryl-series , 
epoxy-series, polyure thane- series, modified cellulose-series 
resins, and their mixtures. Kneading and dispersing for 
obtaining a coating solution are carried out by a commonly known 
method. This coating solution is applied onto the above- 
described ink absorbing layer and is dried to form a lubricous 
layer. Furthermore, a commonly known coating method should be 
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applied for the coating. As a result of studying to give this 
lubricous layer properties that allow it to have information 
recording ink pass through it and that prevent greasing, the 
following further requirements became clear. First, the 
composition ratio of the solid lubricant particles/resin 
significantly influences the ink permeability, coating film 
strength, adhesion with the ink absorbing layer, and abrasion 
resistance, and in order to satisfy all the conditions, the solid 
lubricant/ resin composition ratio must be in the range of 2/1 - 
20/1 in terms of the weight ratio. Next, as for the grain size 
of the particles, due to the fact that the ink permeability 
decreases when it is too small and that the surface roughness 
becomes high and the greasing prevention effect decreases when it 
is too large, the optimum grain size range must be set to 0.5 - 
lOii. Next, as for the thickness of the coating film, if it is 
too thin, the surface of the ink absorbing layer below it cannot 
be sufficiently covered, and if it is too thick, the ink 
permeability decreases. By taking these into consideration, the 
optimum film thickness range must be set to 2 - lO^i. 

Next, as for the recording method, there are an ink jet 
printing methods and impact printing methods in which printing 
letters, wire dots, etc. are pressed into contact. These methods 
will be explained based on drawings. A recording device that is 
currently being used or being developed can be utilized as the 
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recording device, and since it is not the main purpose of the 
present invention, a concrete explanation will be omitted. 

First, as an ink ribbon utilized in an impact printing 
method, a marketed ink ribbon that is utilized regularly for 
typewriters, computer terminal printers, etc. and that has a 
ribbon base made from either a nylon cloth or plastic film can be 
utilized. 

Figure 2 is a conceptual drawing of an information recording 
card in which recording was carried out by a wire dot impact 
printing method as one example of an impact printing method. In 
an information recording card [1], an ink absorbing layer [3] is 
provided on a base body [2], and a lubricous layer [4] is further 
provided on top of this. As the ink of the ink ribbon [5] is 
transferred onto this card [1] by the wire dot impact printer, 
the ink passes through the lubricous layer [4] and is absorbed 
into and retained in the ink absorbing layer [3]. Figure 3 shows 
an ink jet printing method in which the recorded information is 
visualized by means of one portion of the ink [6] penetrating 
into the overcoating layer [4] and by means of most of the ink 
[7] being absorbed and retained in the ink absorbing layer [3] . 
It shows that the recorded information is visualized by 
transferring the ink [8] by means of the ink jet printer. All 
types of ink that are currently utilized or being developed can 
be used as the ink for the ink jet printing method, and it is not 
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particularly confined. 

An information recording card obtained in this manner has 
ink absorbed and retained inside the card at the same time as the 
recording, and the ink does not remain on the card surface. 
Therefore, a fixating means is not at all necessary after the 
recording, and there are characteristics in that the abrasion /510 
resistance, solvent resistance, and tamper resistance of the 
images are extremely superb. 

Moreover, the lubricous layer of the present invention has 
extremely superb effects against long-term harsh use of the card, 
as in a case of a magnetic commuter pass that goes through 
automatic ticket gates many times, and also against greasing or 
mechanical abrasion of the card. 

It is naturally possible to pre-print a desired pattern, 
characters, or tint block in accordance with the usage of the 
information recording card. Moreover, for a usage in which, in 
addition to visual images, a magnetic recording is utilized as 
input information, the information recording card may have a 
portion of a base body or a magnetic recording layer provided to 
it. 

Next, working examples will be explained. 
<Working Example 1> 

A coating solution was obtained by stirring and 
homogeneously dispersing for about 20 minutes by means of a screw 
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agitation-type disperser a mixture consisting of 2 parts (weight 
ratio, the same from hereon) of powder silica (made by Mizusawa 
Kagaku Corp., average grain size: 2\x) , 4 parts of polyurethane 
resin (made by Nihon Polyurethane Corp., 

polyesterpolyol/isocyanate-series) , 8 parts of methylethylketone, 
and 2 parts of toluene. This coating solution was applied with a 
roll coater onto a white polyester film (thickness: 200]x) that 
had been provided in advance with a magnetic recording layer on 
one side, and it was dried to form an ink absorbing layer. The 
film thickness was 20iJi. On top of this, a coating solution 
obtained by stirring and homogeneously dispersing for about 10 
minutes by means of a screw agitation-type disperser a mixture 
solution consisting of 7 parts of powder talc (average grain 
size: 3vi) , 1 part of polyurethane resin, 8 parts of 
methylethylketone, and 2 parts of toluene was applied with a roll 
coater, and it was dried to form a lubricous layer of 4]x film 
thickness. This was cut out into prescribed dimensions to obtain 
a card. This card was installed to a wire dot impact printer, 
and a vivid permeant image was formed by impact printing by means 
of a marketed nylon-cloth-structured carbon ribbon. The ink did 
not disappear or run even after this card was rubbed hard with 
fingers immediately after the recording. Furthermore, this card 
was passed through a magnetic information reader head and its 
transfer system 2000 times, but it did not become damaged or 
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dirty at all and no deterioration, such as fading of the recorded 
image, was detected. 
<Working Example 2> 

A coating solution was obtained by kneading for about 4 
hours by means of a ball mill a mixture consisting of 8 parts of 
calcium carbonate powder (made by Shiraishi Calcium Corp.), 1 
part of polyester resin (made by Toyobo Corp,), 0.2 parts of 
nitrocellulose (made by Daicel Corp.), 15 parts of 
methylethylketone, and 15 parts of toluene. This coating 
solution was applied with a roll coater onto a white VOOu-thick 
poly vinyl chloride sheet and was dried to form an ink absorbing 
layer. On top of this, a coating solution obtained by stirring 
and homogeneously dispersing for about 1 hour by means of a screw 
agitation-type disperser a mixture solution consisting of 2 parts 
of boron nitride powder (made by Denki Kagaku Kogyo Corp.), 1 
part of nitrocellulose, 15 parts of isopropyl alcohol, and 3 
parts of toluene was applied with a gravure coater, and it was 
dried to form a lubricous layer of 3]i film thickness. This was 
cut out into prescribed dimensions to obtain a card. This card 
was installed to an ink jet printer and printing was carried out. 
As a result, a vivid permeant image was formed. The ink did not 
disappear or run even after this card was rubbed hard with 
fingers immediately after the recording. 
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4. Brief Explanation of the Drawings 

The drawings show the working examples of the present 
invention. Figure 1 is a structural drawing of an information 
recording card of the present invention, Fig, 2 is an explanatory- 
drawing showing a method in which impact printing is utilized, 
and Fig. 3 is an explanatory drawing showing a method in which 
ink jet printing is utilized, 

(1) = information recording card; (2) = base body; (3) = ink 
absorbing layer; (4) = lubricous layer; (5) = ink ribbon; 
(6) (7) (8) = ink. 
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ABSTRACT 

PURPOSE: To improve the abrasion resistance, waterproof, etc., of 
inforrtiation recorded on a card substrate,, by providing an ink absorbing 
layer, which has the property of retaining ink, to a prescribed thickness 
onto the surface of a card base body made of plastics, metal, etc., and by 
providing a lubricious layer, which prevents the surface from being 
stained, on the ink absorbing layer. 

CONSTITUTION: On the surface of the base body 2 of an information recording 
card having previously provided magnetic records on one side, an ink 
absorbing layer 3 which absorbs and retains ink for recording is provided 
to a 10-30. mu.m thickness, and on the layer 3, a lubricious layer 4 which 
transmits the ink and prevents the surface from being stained is provided 
to a 2-10. mu.m thickness. This layer 3 is formed from white or nearly white 
pigment with 0.5-5. mu.m grain size and resin dispersing and binding the 
pigment unifoimily, and the composition ratio of the pigment and resin is 
1/3-4/1 in terras of weight. Further, the lubricious layer 4 is formed from 
white or nearly white solid lubricant particles with 0.5-10. mu.m grain size 
and resin dispersing and binding the particles uniforraly, and the 
composition ratio of the particles and resin is 2/1-20/1 in terms of 
weight, improving the performance of the card. 
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